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The authors thank Kátia T. Ribeiro and Leonardo C. Ribeiro for help with population sampling. This work was funded by the Conselho Nacional de Desenvolvimento Científi co e Tecnológico (CNPq) and the Fundação de Amparo à Pesquisa do Estado de Minas Gerais (FAPEMIG), Brazil. A.P.V.M. received a fellowship from CNPq. E.K., F.R.S., and E.L.B. are supported by productivity grants from CNPq. 5 , using the same protocol described above. All loci amplifi ed in V. auriculata , and 86% and 43% of the markers amplifi ed in V. compacta and V. hirsuta , respectively ( Table 3 ) . All loci are polymorphic in all the species, except for Vel06 , which was fi xed in V. hirsuta , and Vel07 . The latter, while fi xed in all four species, appeared as polymorphic between them ( Table 3 ) .
CONCLUSIONS
We present the fi rst initiative of development of microsatellite markers for the Velloziaceae. We identifi ed one monomorphic and six polymorphic loci for V. gigantea . The monomorphic locus presented interspecifi c polymorphism, so it may be useful in taxonomic, hybridization, and phylogeographic studies. The six polymorphic markers would be useful to further investigation on population genetic studies in V. gigantea. This study should be expanded to demonstrate the usefulness of these markers in the other species of the genus, but the high number of alleles found in the small samples used indicates a high potential for future population studies in the group. Such information should be helpful in developing plans for the management 5 ′ -PO 4 -TAGTCCACGCGTAAGCAAGAGCACA-3 ′ ) with T4 DNA ligase for 2 h at 20 ° C. PCR was performed using LinkerA-specifi c primer, and amplicons (400-1600 bp) were then hybridized to 5 ′ -biotin-labeled oligonucleotide probes (CT) 8 , (GT) 8 , (GATA) 4 , and (GACA) 4 . Enriched fragments were recovered using streptavidin-coated magnetic beads (Streptavidin MagneSphere; Promega Corp.). The enriched DNA was amplifi ed using LinkerA as a primer, and the product was purifi ed, ligated into pGEM-T Easy Vector (Promega Corp.), and transformed into the E. coli XL1-Blue competent cells. After selection (ampicillin and IPTG/X-gal), recombinant clones were diluted and lysed, and PCR-amplifi ed using M13 forward and reverse primers. Amplicons (>400 bp) were purifi ed and sequenced on an ABI 3730XL (Applied Biosystems-Life Technologies). Sequences containing microsatellite repeats were obtained using the Microsatellite Repeats Finder (http://www.biophp.org/minitools/microsatellite_repeats_fi nder/demo.php). Primers were designed using OLIGO Analyzer 3.1 (http://www.idtdna.com/ analyzer/Applications/OligoAnalyzer/) and Primer3 ( Rozen and Skaletsky, 2000 ) by setting product size ranges from 100 to 500 bp, primer size from 18 to 27 bp, GC% from 40 to 60, and annealing temperature from 57 to 63 ° C.
One hundred and sixty clones from the fi rst library were sequenced, and 10 contained microsatellites ≥ 12 bp for primer design. However, only one locus ( Vel01 ) showed good quality amplifi cation. Its forward primer was labeled with the fl uorescent dye HEX at its 5 ′ -end. PCR was performed in 25-μ L reactions containing 10-15 ng genomic DNA, 1 × PCR buffer IB (100 mM Tris-HCl [pH 8.4], 500 mM KCl, 1% Triton, 15 mM MgCl 2 ), 0.1 mM of dNTPs, 0.2 μ M each primer, and 1 U Taq DNA polymerase (Phoneutria, Belo Horizonte, Minas Gerais, Brazil). The PCR profi le used to amplify the microsatellites was 94 ° C for 2 min; 35 cycles of denaturation at 94 ° C for 30 s, annealing at 60 ° C for 30 s, 72 ° C for 30 s; and a fi nal elongation step at 72 ° C for 3 min. From the second library, 229 clones were sequenced and 48 clones presented microsatellite inserts with GT or CT dinucleotide repeats. Primers were designed for 16 loci of simple and perfect microsatellites. An M13-tailed primer was added at the 5 ′ -end of the forward primers ( Schuelke, 2000 ) . Good quality amplifi cations were obtained only in six loci ( Vel02 to Vel07 ). PCR was performed in a 25-μ L reaction mixture containing 10 ng genomic DNA, 1 × PCR buffer IVB 5 × (1.5 MgCl 2 ), 0.25 mM of dNTPs, 0.04 μ M of forward primer, 0.16 μ M of reverse primer, 0.16 μ M of 6-FAM.M13 (6-FAM fl uorescent labeling), and 1 U Taq DNA polymerase (Phoneutria). We used 0.4 mg/mL of BSA for loci Vel02 , Vel04 , and Vel05. The PCR profi le used to amplify the microsatellites was 94 ° C for 5 min; 20 cycles of denaturation at 94 ° C for 30 s, annealing temperature at T a ( Table 1 ) for 45 s, 72 ° C for 45 s, and 18 cycles of denaturation at 94 ° C for 30 s; melting at 50 ° C for 45 s (for annealing of 6-FAM.M13 primer), 72 ° C for 45 s; and a fi nal extension step at 72 ° C for 30-60 min. PCR products were analyzed in an ABI 3730XL sequencer and visualized with Peak Scanner Software (Applied Biosystems-Life Technologies). The Autobin macro for Excel (http:// www4.bordeaux-aquitaine.inra.fr/biogeco/Ressources/Logiciels/Autobin), which automatically analyses raw data generated with commercial software, was used for the nomination of the alleles. The number of samples and loci are automatically detected, alleles in raw sizes are sorted and plotted to detect relevant gaps in size, and alleles are binned with manual checking ( Guichoux et al., 2011 ) .
All microsatellite primers were tested for polymorphism in a primary sample of fi ve individuals from fi ve populations. Then , 24 individuals were genotyped from three populations (eight individuals/population) for estimation of Note : -= no amplifi cation product; A = allele number; T a = annealing temperature. a n = 8 for each species.
